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(57) [Abstract] 

[Technical problem] Take in learning control to slide control of a press machine, and prevent 
breakage of metal mold etc. by completing the real behavior pattern of a slide as the optimal 
pattern. 

[Means for Solution] While a slide control device is fixed beforehand and memorizes the command 
value of the linear motor or servo motor which carries out both-way actuation of the slide, the 
position transducer for detecting the location of a slide, and the optimal pattern of the behavior of 
a slide, In order to compute the error of the real location data from a position transducer, and the 
fixed command value of the optimal pattern during a predetermined period from slide actuation 
initiation and to abolish the error concerned, it is characterized by having the control circuit which 
amends the command value which should be outputted, outputs the command value after this 
amendment, and controls a linear motor or a servo motor. 
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CLAIMS 



[Claim(s)] 

[Claim 1] The slide control unit of the press machine characterized by providing the following. The 
motor for carrying out both-way actuation of the slide The position transducer for detecting the 
location of said slide The control circuit which amends the command value which should be 
outputted, outputs the command value after this amendment, and controls said motor in order to 
compute the error of the real location data from said position transducer, and the fixed command 
value of said optimal pattern during a predetermined period from slide actuation initiation and to 
abolish the error concerned, while fixing beforehand and memorizing the optimal pattern command 
value of the behavior of said slide 

[Claim 2] It is the slide control unit of the press machine characterized by stopping said motor 
when said control circuit exceeds the allowed value based on a processing error in the error of 
said real location data and fixed command value of said optimal pattern after said predetermined 
period progress in claim 1. 

[Claim 3] It is the slide control unit of the press machine characterized by said control circuit 
memorizing the command value or error after amending within said predetermined period in claim 
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[Claim 4] It is the slide control unit of the press machine characterized by said motor being a 
linear motor in either of claims 1-3. 

[Claim 5] It is the slide control unit of the press machine characterized by said motor being a 
servo motor in either of claims 1-3. 

[Claim 6] It is the slide control unit of a press machine equipped with the control circuit which 
controls the motor and this motor for carrying out both-way actuation of the slide. Said control 
circuit The press machine constituted by attaching the position transducer for detecting the 
location of a slide by the press machine of the same model as the press machine concerned itself 
or the press machine concerned, While being **********, fixing beforehand and memorizing the 
optimal pattern command value of the behavior of a slide In order to compute the error of the real 
location data from said position transducer, and the fixed command value of said optimal pattern 
during a predetermined period from slide actuation initiation and to abolish the error concerned 
The slide control unit of the press machine characterized by controlling said motor based on the 
command value or error after the amendment within a control unit equipped with the control 
circuit which amends the command value which should be outputted, outputs the command value 
after this amendment, and controls said motor, and said predetermined period acquired as be alike. 

[Claim 7] It is the slide control unit of the press machine characterized by said motor being a 
linear motor in claim 6. 

[Claim 8] It is the slide control unit of the press machine characterized by said motor being a 
servo motor in claim 6. 



[Translation done.] 
* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the slide control unit of a press machine. 
[0002] 

[Problem(s) to be Solved by the Invention] In recent years, in the press machine, development of 
the linear motor press machine with which the drive of a slide carries out both-way actuation of 
the slide using a linear motor completely unlike a mechanical-cable-type press machine, such as a 
crank press from old and a link press, is furthered. 

[0003] When this invention persons performed various trials using the experimental model of a 
linear motor press machine and a linear motor was controlled by the command value according to 
the optimal pattern of the behavior of a slide, it became clear that there was a possibility that a 
deflection and a transient overshoot may occur to a real behavior pattern, and metal mold may 
carry out breakage etc. by the transient overshoot from the bottom dead point location of a slide 
especially at the time of punching processing. 

[0004] Moreover, although the servo motor press machine which builds a servo motor into a press 
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machine and drives a was known, it became clear that there was the same problem as the 

above-mentioned linear motor press machine also in this servo motor press machine. 
[0005] This invention is made for the purpose of taking in learning control in view of the above- 
mentioned trouble to slide control of a linear motor press machine and a servo motor press 
machine, detecting generating of a processing error after learning control further, while preventing 
breakage of metal mold etc. by completing the real behavior pattern of a slide as the optimal 
pattern, and aiming at improvement in a yield, breakage prevention of metal mold, etc. 
[0006] 

[Means for Solving the Problem] The slide control unit of the press machine by this invention 
While fixing beforehand and memorizing the optimal pattern command value of the motor for 
carrying out both-way actuation of the slide, the position transducer for detecting the location of 
said slide, and the behavior of said slide In order to compute the error of the real location data 
from said position transducer, and the fixed command value of said optimal pattern during a 
predetermined period from slide actuation initiation and to abolish the error concerned It is 
characterized by having the control circuit which amends the command value which should be 
outputted, outputs the command value after this amendment, and controls said motor. 
[0007] Here, after said predetermined period progress, when the error of said real location data 
and fixed command value of said optimal pattern exceeds the allowed value based on a processing 
error, as for said control circuit, being constituted so that said motor may be stopped is desirable. 
[0008] Moreover, as for said control circuit, it is desirable to be constituted so that the command 
value or error after amending within said predetermined period may be memorized. 
[0009] Said motor is a linear motor or a servo motor. 

[0010] This invention is the slide control unit of a press machine equipped with the control circuit 
which controls the motor which carries out both-way actuation of the slide, and this motor. 
Furthermore, said control circuit The press machine constituted by attaching the position 
transducer for detecting the location of a slide by the press machine of the same model as the 
press machine concerned itself or the press machine concerned, While being **********, fixing 
beforehand and memorizing the optimal pattern command value of the behavior of a slide In order 
to compute the error of the real location data from said position transducer, and the fixed 
command value of said optimal pattern during a predetermined period from slide actuation initiation 
and to abolish the error concerned It is characterized by controlling said motor based on the 
command value or error after the amendment within a control unit equipped with the control 
circuit which amends the command value which should be outputted, outputs the command value 
after this amendment, and controls said motor, and said predetermined period acquired as be alike. 

[0011] Said motor is a linear motor or a servo motor. 
[0012] 

[Embodiment of the Invention] Hereafter, 1 operation gestalt of this invention is explained based 
on a drawing. 

[0013] Drawin g 1 shows the perspective view of a linear motor press machine, drawing 2 shows 
the drawing of longitudinal section, and drawin g 3 shows the top view. 

[0014] In drawin g 1 - drawin g 3 , 1 is the body frame of a linear motor press machine, and four 
thrust bearing 6 is formed in the pars basilaris ossis occipitalis in the body frame 1, four thrust 
bearing 7 is further formed also in the upper part, and it is supported possible [ vertical movement 
of four guide posts 3 ] there. Four guide posts 3 are respectively fixed to the vertical-movement 
frame 5 within the body frame 1. 

[0015] A bolster 2 is fixed to the upper part of the body frame 1, and slide 4 is horizontally fixed at 
the head of four guide posts 3 which projected more nearly up than the body frame 1 and a bolster 
2. In the body frame 1, in order to carry out rise-and-fall actuation of the vertical-movement 
frame 5, a guide post 3, and the slide 4, four sets of linear motors 8-1 1 are arranged. The female 
mold which is not illustrated as well as the usual press machine is fixed on a bolster 2, and a 
punch is fixed to the underside of slide 4. 

[0016] Four sets of linear motors 8-1 1 are respectively arranged in the inside of the body frame 1 
in a lengthwise direction at the flank of the vertical-movement frame 5, the coil slides (with this 
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operation gestalt, it b^romes a stator.) 8a-1 1a of each linear motors 8-1 1 are fixed to the body 
frame 1 side, and the magnet plates (with this operation gestalt, it becomes a migration child.) 8b- 
1 1b of each linear motors 8-1 1 are fixed to the vertical-movement frame 5 side. Furthermore, 
corresponding to each linear motors 8-1 1, four sets (position transducer) of the linear scales 12- 
15 are arranged near the guide post 3 of the flank of slide 4. The stators 12a~15a of the linear 
scales 12-15 are attached in the body frame 1 upper part through a bracket, and the migration 
children 12b-15b are attached near the guide post 3 of the flank of slide 4. The thing of for 
example, an absolute type is used for the linear scales 12-15, and the location data of an absolute 
value are outputted. 

[0017] Such a linear motor press machine of structure is united by the rate and stroke by which 
the vertical-movement frame 5, the guide post 3, and the slide 4 were controlled by reciprocation 
of linear motors 8-1 1, it moves up and down, and migration of slide 4 is controlled by high degree 
of accuracy based on the data of the migration location outputted from the linear scales 12-15. 
[0018] Drawing 4 shows connection conditions, such as a linear motor connected with the control 
panel (control circuit) 20 of a linear motor press machine there. 

[0019] A control circuit 20 makes CPU21 the body, is constituted, and controls operation of a 
press machine based on the program data beforehand memorized by fixed memory. The object for 
the input of the temporary memory 22 in which read-out writing is possible at any time, a display 
23, and the various set points, or the switches 24 for actuation are formed in a control circuit 20. • 
The memory area for memorizing the press operation pattern program data registered beforehand, 
the stroke length by which the setting-out input was done, an SPM value (stroke number per per 
minute), the die height set point, a press predetermined number, etc. is established in memory 22. 
The stroke length and SPM value which were set up, the die height set point, a press 
predetermined number, etc. are displayed on the display 23 which displays a setting-out screen. 
[0020] It connects with the interface circuitry in a control circuit 20, and the above-mentioned 
linear scales 12-15 send reading of each linear scales 12-15, i.e., the location detection data of 
slide 4, (real location data) to a control circuit 20. Drivers 16-19 are respectively connected to 
four sets of linear motors 8-1 1, and each drivers 16-19 are connected to the interface circuitry in 
a control circuit 20. At the time of operation, the thing of an AC servo motor (three phase 
synchronous motor) method with a large thrust is used for linear motors 8-1 1, and drivers 16-19 
have a servo amplifier, and drive linear motors 8-1 1 according to the command value outputted 
from the control circuit 20. 

[0021] Next, it explains based on the flow chart which showed processing concerning this 
invention performed in the above-mentioned control circuit 20 to drawing 5 . 

[0022] If a control circuit 20 carries out actuation initiation of the slide 4, real location data will be 
incorporated from the linear scales 12-15 (step 101). 

[0023] Next, the command value which should be outputted to a degree is read from the optimal 
pattern of the behavior of the slide 4 by which fixed storage is carried out beforehand, and the 
error of the fixed command value of this optimal pattern and real location data is computed (step 
102). 

[0024] Next, it judges whether the predetermined period has passed since actuation initiation of 
slide 4 (step 103). Here, the predetermined period is set as time amount until it is completed as 
the optimal pattern by the actual behavior of slide 4 by activation of the learning control 
concerned. 

[0025] It judges whether immediately after actuation initiation of slide 4, the judgment result of 
step 103 serves as "YES", next it is without error (step 104). 

[0026] When it judges with there being an error, the command value which should add and output a 
part for an error to the fixed command value of the optimal pattern is amended so that an error 
may be abolished (step 105), and the command value after this amendment is outputted to drivers 
16-19 (step 106). For example, it pierces, and as a graphic display broken line shows, when the 
real behavior pattern of slide 4 becomes the thing which was shown in drawing 6 as the continuous 
line and which has a deflection and a transient overshoot to the optimal pattern of the behavior of 
the slide 4 at the time of processing, from a control circuit 20, the command value corresponding 
to the pattern after the amendment shown with a graphic display alternate long and short dash line 
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is outputted. 

[0027] Amendment of such a command value that should be outputted is performed repeatedly, 
and the behavior of slide 4 approaches the optimal pattern as the result. And if the behavior of 
slide 4 comes to be in agreement with the optimal pattern, since an error is lost, the judgment 
result of step 104 will be reversed to "YES", and the fixed command value of the optimal pattern 
will come (step 107) to be outputted as an output command value. 

[0028] Then, if a predetermined period passes since actuation initiation of slide 4, the judgment 
result of step 103 will be reversed to "YES", and it will be judged whether the error is over the 
allowed value (step 108). here — an allowed value — a processing error, for example, metal mold 
breakage, a scum riser, a mold life, and 2 times — striking — etc. — it is set up based on the 
error produced according to generating. 

[0029] And when it judges with the error being over an allowed value, the category of error which 
compares the real behavior pattern based on real location data with the behavior pattern for every 
error memorized by fixing beforehand for every error, and corresponds to a behavior pattern in 
agreement is displayed on a display 23 (step 109), and an actuation halt of the linear motors 8-1 1 
is carried out (step 110). 

[0030] Moreover, if a control circuit 20 is put in another way as a result of the learning control 
within the above-mentioned predetermined period, it will memorize the command value or error 
after amendment. The command value or error after this memorized amendment is applicable to 
slide control of another linear motor press machine to which behavior of the slide is carried out 
with the same optimal pattern as the optimal pattern of the behavior of a slide of the linear motor 
press machine concerned. In this case, it will become effective in slide control of the linear motor 
press machine (it is temporarily called the usual linear motor press machine.) which does not 
possess the linear scale so that it may mention later especially. 

[0031] Drawing 7 shows the flow chart for explaining the content of processing of the slide control 
unit of the usual linear motor press machine, i.e., the slide control unit of the usual linear motor 
press machine which consists of linear motor press machines with a linear scale of the drawing 1 
graphic display itself by removing a linear scale, and slide control unit [ of the usual linear motor 
press machine which is a linear motor press machine of the same model as the linear motor press 
machine with a linear scale of the drawing 1 graphic display, and does not have the linear scale ] 
**. 

[0032] By using the command value or error after the amendment within the study result obtained 
by the slide control unit of the above-mentioned linear motor press machine with a linear scale, 
i.e., a predetermined period, the slide control unit of this usual linear motor press machine is 
controlled to be able to make the behavior of a slide in agreement with the optimal pattern, even if 
it does not form a linear scale. 

[0033] That is, as shown in drawing 7 , the slide control unit of the usual linear motor press 
machine incorporates the study data which are the result of carrying out learning control using the 
slide control unit of the linear motor press machine with a linear scale mentioned above to the 
control unit concerned from the memory of the slide control unit of a linear motor press machine 
with a linear scale (step 201), and writes the command value or error of this study data in the 
memory of the control unit concerned (step 202). Then, in case the slide concerned is operated, a 
command value or an error is read from memory, and the command value by which reading 
appearance was carried out, or the command value computed from the error by which reading 
appearance was carried out is outputted (step 203). 

[0034] Drawing 8 shows the outline block diagram of the servo motor press machine which 
replaces a link press machine from the former. 

[0035] In drawing 8 , to the body frame 1, the servo motor 51 is arranged so that they may rock a 
vertical-plane top, although the axes of output-shaft 51a are few considering Point F as the 
center of oscillation. Male screw section 53a of a ball screw 53 is connected to output-shaft 51a 
of a servo motor 51 through coupling 52. Pin association of the other end of the 1st lever 54 by 
which pin association of the end was carried out at the body frame 1 is carried out at female 
screw section 53b of a ball screw 53. Moreover, pin association of the other end of the 2nd lever 
55 by which pin association of the end was carried out at the connection member 56 which fixed 
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to each guide post 3 i^^arried out at female screw section 53b. 
[0036] Forward counterrotation motion of a servo motor 51 is changed into the straight-line 
reciprocating motion of female screw section 53b through coupling 52 and male screw section 53a. 
The 1st lever 54 is connected to female screw section 53b, and the straight-line reciprocating 
motion of this female screw section 53b can be called splash motion which makes Point A the 
center of oscillation strictly from the 1st lever 54 rocking Point A as the center of oscillation with 
motion of female screw section 53b. By splash motion of this female screw section 53b, the point 
C of the 2nd lever 55 carries out a vertical reciprocating motion, and slide 4 goes up and down it 
through the connection member 56 and a guide post 3. 

[0037] Moreover, between the body frame 1 and the slide 4, the linear scales 12-15 mentioned 
above for detecting the real location of the vertical direction of slide 4 and the linear scale 57 of 
the same configuration are arranged. In addition, a sign 2 expresses a bolster and 58 expresses 
thrust bearing. 

[0038] In this servo motor press machine, if a servo motor 51 rotates alternately with reverse 
[ forward ], as mentioned above, slide 4 will reciprocate in the vertical direction through coupling 
52, a ball screw 53, the 2nd lever 55, the connection member 56, and a guide post 3. And the real 
location of slide 4 is detected by the linear scale 57, and this detecting signal is inputted into the 
control circuit which is not illustrated. 

[0039] In the control circuit which is not illustrated, the same processing ( drawing 5 ) as the 
control circuit 20 of the drawing 4 graphic display mentioned above is performed. Namely, while a 
control circuit is fixed beforehand and memorizes the optimal pattern command value of the 
behavior of the ** slide 4 In order to compute the error of the real location data from a position 
transducer (linear scale 57), and the fixed command value of the optimal pattern during a 
predetermined period from slide actuation initiation and to abolish the error concerned When the 
error of after ** predetermined period progress and real location data which amend the command 
value which should be outputted, output the command value after this amendment, and control a 
servo motor 51, and the fixed command value of the optimal pattern exceeds the allowed value 
based on a processing error, The command value or error after amending within ** [ which stops a 
servo motor ] predetermined period is memorized. 

[0040] Moreover, the servo motor press machine which does not possess the linear scale 
(temporarily) it is called the usual servo motor press machine. Namely, the slide control unit of the 
usual servo motor press machine which consists of servo motor press machines with a linear scale 
of the drawin g 8 graphic display itself by removing a linear scale, Or it sets to the slide control unit 
of the usual servo motor press machine which is a servo motor press machine of the same model 
as the servo motor press machine with a linear scale of the drawin g 8 graphic display, and does 
not have the linear scale. By using the command value or error after the amendment within the 
study result obtained by the slide control unit of the servo motor press machine with a linear 
motor mentioned above, i.e., a predetermined period Even if it does not form a linear scale, the 
behavior of a slide can be made in agreement with the optimal pattern. In addition, a servo motor 
press machine is not limited to the thing using the servo motor as a source of power of the 
conventional link press machine shown in drawi ng 8 , and, otherwise, can be applied to a crank 
type, a cam type press machine, etc. 

[0041] Drawin g 9 shows mechanical structural drawing of a crank-type servo motor press 
machine. 

[0042] A servo press machine is equipped with the body frame 1 in drawing 9 . A bolster 2 is 
formed in the upper part of the body frame 1. Slide 4 is allotted above a bolster 2. Two or more 
guide posts 3 are installed in the underside side of slide 4. Two or more guide posts 3 are arranged 
by the body frame 1 possible [ vertical movement ], and slide 4 can move up and down with two or 
more guide posts 3. 

[0043] A servo motor 51 is formed in the lower part side of the body frame 1. Output-shaft 51a of 
a servo motor 51 is made pivotable in a vertical-plane top. A servo motor 51 receives a command 
from the control circuit which is not illustrated, and is rotated normally and reversed. 
[0044] A driving pulley 61 fixes to output-shaft 51a of a servo motor 51. A timing belt 62 is hung 
on a driving pulley 61 and a driven pulley 63. A driven pulley 63 fixes to pin centerjarge shank 64a 
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of a crankshaft 64. A^ankshaft 64 is supported to revolve pivotable by the bearing means which 
is arranged by the body frame 1 and which is not illustrated. A crankshaft 64 is rotated normally 
and reversed in the range of 360 degrees or less of angles of rotation. Here, the angle-of-rotation 
range of this crankshaft 64 is decided according to the angle-of-rotation range of output-shaft 
51a of the servo motor 51 set up beforehand in consideration of the pulley ratio of a driving pulley 
61 and a driven pulley 63. 

[0045] End section 65a of a connecting rod 65 is connected with crank pin 64b pivotable. A 
connecting rod 65 is arranged horizontally. Other end 65b of a connecting rod 65 is connected with 
the level connection pin 66 pivotable. End section 54a of the 1st lever 54 is connected with the 
connection pin 66 pivotable. Other end 54b of the 1st lever 54 is connected with the bolster pin 68 
of the bolster side attachment component 67 installed by the body frame 1 pivotable. End section 
55a of the 2nd lever 55 is connected with the connection pin 66 rotatable. Other end 55b of the 
2nd lever 55 is connected with the slide pin 69 of the slide side attachment component 
(connection member) 56 connected between the soffit sections of two or more guide posts 3 
pivotable. 

[0046] If it sets to the servo press machine constituted as mentioned above and a servo motor 51 
is rotated normally and reversed, when a crankshaft 64 is rotated normally and reversed through a 
driving pulley 61, a timing belt 62, and a driven pulley 63 in the range of 360 degrees or less of 
angles of rotation defined beforehand and crank pin 64b is rotated normally and reversed focusing 
on crank pin center,large 9c, a connecting rod 65 will reciprocate to an abbreviation perpendicular 
direction to an abbreviation horizontal direction and a crankshaft 64. With the reciprocating motion 
of this connecting rod 65, the 1st lever 54 and the 2nd lever 55 do the bending and stretching 
exercises which make the location of the bolster pin 68 a fixed position, and make the connection 
pin 66 a pivot. Moreover, slide 4 and two or more guide posts 3 move up and down through a slide 
pin 69 and the slide side attachment component 16 by the bending and stretching exercises of this 
1st lever 54 and the 2nd lever 55. In addition, among drawing, when crank pin 64b is in the 
condition which showed as the graphic display continuous line and the 1st lever 54 and the 2nd 
lever 55 which were shown as the continuous line are put in another way, they support the 
condition in case crank pin 64b is in right end position in a drawing, and a top dead center location 
has slide 4 in this condition. Moreover, the 1st lever 54 and the 2nd lever 55 which were shown 
with the two-dot chain line support the condition when being in the left end location which crank 
pin 64b does not illustrate, and the bottom dead point location which can be adjusted has slide 4 in 
this condition. Moreover, Sign m expresses the eccentricity of a crankshaft 64 and n expresses 
the length of stroke of slide 4. 

[0047] A control circuit carries out revolution initiation of the crankshaft 64 in the normal rotation 
direction from the condition which has every cycle of a press machine, and slide 4 in a bottom 
dead point location. When slide 4 passes through a top dead center location, the continuation 
revolution of the crankshaft 64 is carried out. Revolution initiation of the crankshaft 64 is carried 
out in the inversion direction at the same time it stops a crankshaft 64, when slide 4 returns to a 
bottom dead point location. When slide 4 passes through a top dead center location, the 
continuation revolution of the crankshaft 64 is carried out, and revolution initiation of the 
crankshaft 64 is carried out in the normal rotation direction at the same time it stops a crankshaft 
64, when slide 4 returns to a bottom dead point location. 

[0048] Like the case of the servo press machine shown in drawmg 8 during the above control, 
while the control circuit which is not illustrated is fixed beforehand and memorizes the optimal 
pattern command value of the behavior of the ** slide 4 In order to compute the error of the real 
location data from a position transducer (linear scale 57), and the fixed command value of the 
optimal pattern during a predetermined period from slide actuation initiation and to abolish the 
error concerned When the error of after ** predetermined period progress and real location data 
which amend the command value which should be outputted, output the command value after this 
amendment, and control a servo motor 51, and the fixed command value of the optimal pattern 
exceeds the allowed value based on a processing error, The command value or error after 
amending within ** [ which stops a servo motor ] predetermined period is memorized. 
[0049] Moreover, the servo motor press machine which does not possess the linear scale 
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(temporarily) it is caliCTTOie usual servo motor press machine. Namely, the slide control unit of the 
usual servo motor press machine which consists of servo motor press machines with a linear scale 
of the drawing 9 graphic display itself by removing a linear scale, Or it sets to the slide control unit 
of the usual servo motor press machine which is a servo motor press machine of the same model 
as the servo motor press machine with a linear scale of the drawing 9 graphic display, and does 
not have the linear scale. By using the command value or error after the amendment within the 
study result obtained by the slide control unit of the servo motor press machine with a linear 
motor mentioned above, i.e., a predetermined period Even if it does not form a linear scale, the 
behavior of a slide can be made in agreement with the optimal pattern. 
[0050] 

[Effect of the Invention] According to this invention, learning control is taken in to slide control of 
a linear motor press machine or a servo motor press machine, by completing the real behavior 
pattern of a slide as the optimal pattern, breakage of metal mold etc. can be prevented and 
improvement in a yield, prevention of metal mold breakage, etc. can be planned by detecting 
generating of a processing error and carrying out an actuation halt of a linear motor or the servo 
motor after learning control, further. 

[0051] Moreover, according to this invention, this control result can be used now for slide control 
of another usual linear motor press machine or the usual servo motor press machine by 
memorizing the result of learning control. 



[Translation done.] 
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Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
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2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the perspective view of the linear motor press machine with which the slide 
control unit concerning 1 operation gestalt of this invention is applied. 
[Draw ing 2] It is the drawing of longitudinal section. 
[ Drawin g 3] It is the top view. 

[Drawin g 4] It is the block diagram of the electric system of a linear motor press machine. 
[ Draw ing 5] It is the flow chart which shows the content of processing of a control circuit. 
[PjawhgJJ] It is behavior pattern drawing of a slide. 

[Drawing 7] It is a flow chart for explaining the content of processing of the slide control device of 
the linear motor press machine which does not possess the linear scale. 

[Drawing 8] It is the outline block diagram of the servo motor press machine with which the slide 

control device concerning other operation gestalten of this invention is applied. 

[Drawing 9] It is the outline block diagram of the servo motor press machine with which the slide 

control device concerning the operation gestalt of further others of this invention is applied. 

[Description of Notations] 

4 Slide 

8-1 1 Linear motor 

12-15 Linear scale (position transducer) 
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20 Control Panel (CoflPol Circuit) 
51 Servo Motor 

57 Linear Scale (Position Transducer) 

[Translation done.] 
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Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DRAWINGS 



[Dra win g 1] 
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[Drawing 2] 
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[Drawing 3] 
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[DrawingJ5] 
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[Drawing 6] 
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[Drawing 7] 
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[Drawing 8] 
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